2022 11th International Conference on Information Communication and Applications (ICICA)

To Do or not to Do Previous Homework in
Computer Education

Sonia Rolland Sobral
REMIT
Universidade Portucalense
Porto, Portugal
sonia@upt.pt

Abstract—The first contact of freshmen students with
computer thinking and programming languages is not an easy
task. There are several strategies that can be used before, during
and after face-to-face classes. Flipped classes are a way to save
time in activities that can be better done in the form of previous
work - guided by the teacher. And the time gained in person can
be used in tasks that are much more productive than traditional
lectures.

This study is based on an introductory programming semester
of post lockdown COVID-19, initially with 101 students, with the
strategy of providing study materials for students to work on
before class (as in flipped classes). We use attendance in classes,
access-work MOODLE, the two grades obtained during the
semester, as well as some information about the student (age,
course, gender, previous knowledge of programming languages),
and the level that the students think it was their presence in
classes and on MOODLE in the middle and at the end of the
semester to measure the success of the experiment. It seems that
this type of strategy can be excellent for students who attend
classes weekly and do their homework, but it can be a cause of
dropout if taken to the extreme.
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1. INTRODUCTION

Flipped classroom learning strategy is based on the
dynamics of reversing the traditional teaching-learning order:
students study new materials before class, leaving class time
reserved for discussion, questioning, and application of
previously acquired knowledge. This way, students can learn
and work previously at their own pace and have more quality
time with teacher support. Teachers can solve more interesting
exercises during classes, not wasting time with classes to
transmit knowledge that is often very theoretical and needs
some time to understand. The flipped classroom concept aims
to reverse the way content is taught and applied. Traditionally,
content is presented in face-to-face classes and homework is
done afterwards, in the flipped class strategy, homework is
done before class, turning classroom work much more
productive. This educational technique is then divided into
two parts: direct individual computer-based instruction
outside the classroom and interactive group learning activities
within the classroom [1]. Flipped classrooms are intended to
promote the improvement of learning outcomes such as
student performance, achievement and engagement This
teaching-learning method has been used in several areas [2] [3]
[4] and different levels of education [5] [6].

Learning management systems (LMS), distance learning
enabling platforms such as MOODLE, have been used around
the world for many years. During the COVID-19 lockdown,
LMS played a very important role, along with video
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conferencing tools: turning emergency remote teaching
possible. The advantages of these platforms are clear: they
facilitate the availability of study materials to students who
can study at their own pace (when and where). LMS are a great
way to organize homework (also before-classroom): teacher
sends the next week's material, indicating what materials are
needed for homework. These materials accessible from the
LMS improve the organization of the study — the student feels
accompanied and guided in their work. The LMS are also an
excellent tool for the Teacher — not only in pedagogical terms,
but because they allow them to know a lot of information
about the students' interaction with the study, allowing them
to activate tools for the prevention of failures and dropouts.

Programming fundamentals courses has been the concern
of many researchers [7] [8]. In these types of subjects, students
are introduced to the world of programming languages and
computational thinking. The failure and dropout rates mean
that teachers have a constant search for methods and strategies
that can work with this type of subjects [9] [10]. Flipped
lessons has been widely used in the context of introductory
programming [11] [12] [13].The first experiences were
reported ten years ago [14] [15] [16], since then many more
have followed [17] [18] [19].

The experience that this article reports took place during a
semester in a first-year curricular unit common to three
different degree courses in informatics. At the beginning of
the semester, students were asked to answer an initial
questionnaire, the same happening in the middle of the
semester and at the end. 79 of the 101 students enrolled in the
course responded to the first survey. During the semester, we
tried to use the strategy of flipped classes: the teacher sent an
email on Friday, summarizing the week and presenting which
materials were in MOODLE and which would be worked on
following week. This article relates the consultation of
materials before classes with the classifications obtained.

This article is divided into literature review, methodology,
results and discussion of results and conclusions.

II. LITERATURE REVIEW

Bishop and Verleger [1] define the flipped classroom as an
educational technique divided into two parts: 1. Direct
individual computer-based instruction outside the classroom
and 2. Group learning activities within the classroom. Sobral
[13] writes that the dynamics of this teaching-learning
technique is to invert the traditional order, with students
having contact with new subjects before the classroom, and
face-to-face classes are reserved for application of previously
acquired knowledge. Long and colleagues [20] characterize
the flipped classroom model as an instructional model in
which students learn basic subject matter knowledge before



classroom meetings, then come to the classroom for active
learning experiences.

There are studies on inverted classes from all over the
world. Saeed and Al-Emran [21] found further investigations
in China, Turkey, Taiwan and Malaysia; Sobral [13] found
mainly in the United States and Canada, Julia and colleagues
[22] in the United States of America, China, Taiwan, Australia
and Indonesia.

In the literature we find many references to flipped classes,
most of them in the context of higher education [23], although
there are some studies related to k-12 [24]. Most of the flipped
courses were related to the STEM (Science, Technology,
Engineering ¢ Mathematics) field [24] but also in the health
area [25] [26] [3] and others like English language teaching
[2].

Introductory programming is the most common name for
courses found by in the context of higher education and
teaching programming using the dynamics of flipped classes
[12] using several programming languages, being Java the
adopted programming language that appears more [13]. This
finding agrees with what has already been reported about
introductory programming courses and the languages that are
currently most adopted (java, C and Python) [27] [28].

In the literature we find different experiences that report
different results. Most articles compare the use of inverted
classes with traditional classes [29] [30]. There are courses
that are implemented exclusively using the strategy of
inverted classes [31] [32], while others use this method only
in some subjects or classes [33]. In the literature we find many
objectives for studies and experiences in programming
teaching and inverted classrooms: most are concerned with
programming self-efficacy and academic performance, but
there are other objectives like acceptation by gender

The flipped classroom strategy is generally divided into
two steps: outside the classroom and inside the classroom. In
the study of Alhazbi [34], we found a definition with a third
stage, the in-lab activities, used to develop students, in a
practical way, problem analysis skills and algorithm
development to create new programs.

The technology used for teachers to make materials
available for students to access before classes is diverse:
Learning management systems are widely adopted for the ease
of integration of activities, namely MOODLE [35],
blackboard [36] and Coursera MOOCs [37]. But there are also
those who choose to use "off-campus" technology, such as
Facebook [38], WordPress [39] or on the teacher's YouTube
channel [40]-

The most used activities outside the classroom are videos,
quizzes, readings, online modules, self-exercise, assignments,
and interactive tutorials [12]. There are reports of experiences
in which books are replaced by texts in their online version to
be read before classes “replacing the traditional textbook and
online tutoring system with an integrative version” [41] or
Microsoft PowerPoint slides [42]. The videos are usually
made available by indicating the link of the videos on
YouTube to materials prepared by the teacher [43] or made by
other people or companies [44]. There is an interesting
strategy of proposing to students to look for videos that fit the
subject in question [45]. There are many video strategies:
some videos are one hour long [29], others are short videos (7
to 11 minutes, for example) [46]. Regarding quizzes, there are
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also different understandings: before classes [44] or in the first
minutes in the classroom [47].

According to Hendrik and A. Hamzah [12], the most
reported activities in the literature are hands-on-experience,
small briefings, quizzes, assignments with teacher assistance,
and questions and answers. There are pedagogical techniques
that are used in-class, such as Pair Programming [48], Project
based learning [49], Collaborative learning [50], Think-Pair-
Share [51], Peer Instruction [52], Team-Based Learning [53],
and Problem-Based Learning [54].

III. METHODOGY

The curricular unit Algorithms and Programming is
mandatory and exists in the first semester of the degree
courses in computer science, computer engineering and
industrial engineering and management. Weekly there are two
theoretical hours and four (or two) laboratory hours on the
university campus. The programming language adopted is
Python to code small problems. There is a great emphasis on
computational thinking, using various tools such as top-down
and algorithmic language. Assessment consists of two tests
throughout the semester (45% each) and class assessment
(10%), with more than 70% compulsory attendance in classes.
Students only have access to the second test if they have at
least 7 out of 20. This article describes continuous assessment.
Students who fail in continuous assessment still can take a
final exam, and in some special cases to take an exam at an
additional time.

This article refers to a shorter academic semester than
usual due to contingencies of the COVID-19 pandemic -
taking 12 weeks and not 15 weeks as previous academic years.
Every week, on Friday, an announcement is sent with a
summary of the previous week and the materials for the
following week. The platform used is MOODLE. The
materials are placed weekly on the curricular unit page, as well
as the proposed exercises. At the request of the students, the
resolution of the exercises from the previous week is also
placed.

When we refer to different types of materials, we are
referring to different types of materials, such as pdf lectures
and narrated presentations. Other interactive content is
proposed according to the topic of the week: links to videos or
tutorials, as well as small programs in Python programming
languages with explanations or small quizzes on MOODLE.
We try to ensure that the number of activities per week is
correct and can be carried out during the normal period.

At the beginning of the semester, students are invited to
complete a survey for demographic characterization, previous
programming knowledge and other elements that are not
relevant to this article. Of the 101 students enrolled, 11
students never attended any classes or tests. 79 responded to
the original survey.

The mid-semester survey was answered by 74 students.
The end of semester survey was answered by 54 students.
These two surveys are used for the student to say (1-7) what
he thinks his attendance is, what he thinks his level of study of
the materials is before classes and what his grade is expected
in the next test.

In this article we use student demographics (gender, age
group, type of student and others) and grade expectations, as
well as what level of study and attendance the student
considers he/she had. We also use classroom attendance



records, MOODLE activity, and first and second test scores
during the continuous assessment season. The p-value (0.01)
is used to verify if there are significant correlations between
the variables.

IV. RESULTS

A. Initial Survey

79 students responded to the initial survey: 14 are female
and 65 are male (82%).

9 from the Informatics course, 16 from Industrial
Engineering and Management and 54 from Informatics
Engineering (68%).

61 students are 21 years old or younger (77%), 18 students
are 21 years old or older.

42 are Ordinary Student (53%), 14 students who have a
timetable overlapping with other subjects in subsequent years
and 23 take some curricular units separately.

86% of students say they have a laptop and 100% say they
have a smartphone.

36 had no programming languages or computational
thinking subjects in high school, 43 had (54%).

35 had no programming knowledge, 44 did (56%).

Most gave 5 (scale 1-5) to the statement "I like
technology": mode 5 (49), mean 4.56, standard deviation 0.63.

Most gave 5 (scale 1-5) to the statement “I am interested
in technology”: mode 5 (52), mean 4.58, standard deviation
0.67.

Most assigned 4 (scale 1- 5) to the statement “I have
technology skills”: mode 4 (43), mean 3.58, standard
deviation 0.86.

Most assigned 4 (scale 1-5) to the statement “I am
motivated to learn technological skills”: Mode 4 (37), mean
4.02, standard deviation 0.7.

B. Attendance to Face-to-face Classes

Attendance is up to date in the university system. A regular
student must attend at least 70% of classes to pass the regular
season, and this obligation is not necessary for students with
overlapping schedules.

In both the first and second half of the semester, 90% of
normal students had more than 70% attendance, with only 1
of the overlapping students attending 70% or more classes.

When asked about their level of attendance, all
respondents said approximately (difference of 2 from reality)
their attendance rate (0-7) either in the middle or at the end of
the semester.

Applying the p test to cross-data (previous section and this
one), it is verified that there are no significant differences in
relation to the variables gender, course, age group, type of
student, possession of a laptop and smartphone, prior
knowledge, and relationship with technology, nor a grade
obtained in the first or in the second test, in terms of actual
attendance, attendance that the student says, or the
relationship between these two.
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C. Reading Materials before Face-to-face Classes

In this subsection, we use MOODLE logs for pre-class
activities as well as student responses to mid-semester and
end-of-semester surveys. In both the first and second half of
the semester, students were asked to respond according to the
statement ““T usually read materials before class”, with a level
of 0-none to 7-all. We calculated the differences between
reality and what each student said about their reading of the
materials, as shown in the following table.

In this table we find for the middle and end of the semester:
the mean, mode and standard deviation (StD) of the reality of
records in MOODLE (Real), what the student thinks were
their records in MOODLE (Think) and the difference between
Real and Think (Dif).

TABLE . MOODLE LOGS (REAL, STUDENT THINK AND DIFFERENCE).

Middle End
Real Think Dif Real  Think Dif
Mean 4,20 4,96 -0,76 5,11 4,69 0,42
Mode 4 5 0 4 6 0
StD 1,67 1,68 1,70 1,30 1,59 1,76

From the MOODLE activity it was found that 24% of the
students consulted at least 75% of the materials in the first part
and 40% in the second part, on the contrary it was found that
26% and 7% respectively did not read or 25% of the proposed
materials.

By the p value, we did not find significant differences in
relation to gender, course, age group, type of student,
possession of a laptop and smartphone, prior knowledge, and
relationship with technology, even in the second test. On the
contrary, for the first test grade variable, a correlation is
suggested (p=0.0012), as can be seen in the following graph.
There may be an explanation: it is that the second test can only
go to students with 7 or more values, so those who do not
consult the MOODLE are eliminated in the first part.

1st test Grade vs MOODLE logs 1st part
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Fig. 1. 1st test Grade vs MOODLE utilization 1st part.

D. Grades

Of the students who responded to the survey mid-semester,
69 took the first test. The mean was 8.81, the lowest grade was
a 1, the highest grade was a 19, the standard deviation was
5.008 and 34 grades were positive (49%). In the second test,
45 of the students who responded to the end-of-semester
survey took test two. This test had scores between 1 and 19,
mean of 6.81, standard deviation of 4,659 and 8 positive
(18%). The results were not at all good, but they are in line
with what is expected in these curricular units.

Self-assessment is a well-known strategy for engaging
students. Self-assessment in this curricular unit is not used in



the calculation of the grade. However, as in other experiments
[55], students were asked to predict their test scores (a first test
in the middle of the semester and a second test at the end of
the semester).

There is no correlation between demographics and grades.
A direct relationship found between previous work on
MOODLE and ratings, as mentioned in the previous section.
The usual difference between grades and grade prediction is
found (p=0.001), the less you know, the more you think you
know and the more you know, the more you know what you
don't know. And also, between the difference between the
predicted grade and the obtained grade, based on the previous
MOODLE work level. We have divided the work levels into
four, as we check the schooling level of the class and verify a
series of work among these variables. From what we can say
that the less a student works the more the materials that are in
MOODLE - in the form of previous homework - the greater
the prediction error in relation to the grade, especially the
grade of the first test.

V. DISCUSSION OF RESULTS AND CONCLUSIONS

The introductory programming course traditionally has
low pass rates in relation to other subjects. There are new skills
that students need to acquire, as well as practice to achieve
goals. The period of confinement COVID-19 made students
and teachers more intensively use distance learning tools such
as MOODLE and ZOOM. In this way, in the post confinement,
it is possible to do a more effective work, assuming these tools
as a means of work known to all. The example presented is a
curricular unit of the first semester and first year of three
different courses in computing. Although there were 101
students enrolled, only those who respond to the surveys are
considered (79 students initially, 74 in the middle of the
semester and 54 at the end of the semester). From the initial
survey, it appears that 82% are male, 68% have a computer
engineering course, 77% are 21 years old or younger, 86%
have a laptop and 100% have a smartphone, 54% had a
technology discipline in teaching, 56% with some previous
programming knowledge.

Flipped classes seem to be an excellent way to get students
to work outside of class with the materials chosen by the
Teachers and have time during face-to-face classes to
consolidate knowledge, have quality time with the teachers
and be able to apply what they have learned in tasks much
more interesting than just listening to the teachers. The
problem presented in the literature is that some of the students
do not do their homework, so face-to-face classes are no
longer attractive due to lack of prior reading.

In this article it is verified that students who intend to
succeed in the curricular unit must have an attendance of at
least 70% in face-to-face classes. Of'the 101 enrolled students,
78% responded to the initial survey, 73% to the mid-semester
survey and 53% to the final survey. These numbers may be
related to the number of students who drop out of the course:
initially and between the first and second tests.

From the MOODLE activity it was found that 24% of the
students consulted at least 75% of the materials in the first part
and 40% in the second part, on the contrary it was found that
26% and 7% respectively did not read or 25% of the proposed
materials. 26% of students not doing their homework makes it
impossible to learn as it is designed: thus, face-to-face classes
become unintelligible without prior reading of materials. We
found a correlation between the score on the first test and the
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reading of materials in MOODLE. Such correlation is not
significant in relation to the second test — probably because the
students who were not used to doing their homework had
already dropped out in the second part because they did not
obtain the minimum grade of 7 values.

Halfway through the semester, it appears that on a scale of
1-7, the average of 4.20 for the consultation of is too small for
the materials teacher that the homework is done. This average
is worsened by the students' answers to the question I usually
read the materials (4.96) to be superior to reality. In this way,
two strategies: a) keep what was planned, and students who
did not do the homework to stay momentarily or there are
always lost, or b) change what was planned and explain that it
should have been worked at home by the students’ materials,
and students who study it previously can fulfil what was
requested.

At the end of the semester, and when only the students who
had a first test grade equal to or greater than 7.0 remained, it
was verified that the level of previous work was improved
(5.11), as well as the approximation of the semester to what
the student perceives as having have been your level of study
(4.69).

Therefore, we can expose a relation between the previous
study and grades. The strategy and its consequences are then
an option of the teacher and course coordination.

We managed to identify the difference between the grades
also and the usual solution. This study also predicts a forecast
prediction between the predicted in MOODLE and the major
prediction error of classification:

At least throughout this article we can ensure that a student
can work with the materials before class has a huge chance of
success. Only with work can a student succeed in this type of
course unit — if not they will contribute to the usual dropout
and failure rates.
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